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}~’o] Iowing the sucmssful cnccmntmr of the main-belt astcroicl  Ida on August 28, 1993
by t,lIc Galilclo spacecraft, the: focus of the Gali]co  fligltt team shif~cc] to LIIC ]wimary
objective of the mission, namely Jupiter. lJp to that point in the mission, much of
tllc Galilc!o flight tc!am effort hacl bmn gcar(!cl towards flying the circxlitous Vcmus-
]tart}]  l;arth gravity assist trajc!ctory  (VItlIX;A) necessary to place the spacecraft on
a ])at,l] that could reach Jupiter, while at the same time taking ac]va]]tagc of the
u]]iquc scimcc opportul]itics  alc)l~g the! way. An overview of som[! of the scicmcc
]]i~]]li{;ht,s is givc!n in Rcftmmce  1. At the ti]nc! of the 1 cla flyby, and after near]y four
ycmrs in flight, arrival at Jupiter was still over two years away. IIowcvcr,  the
plar)7]ing for approach a])cl arrival cwcnts was alrcacly movil]g’ to the forefront. The
success of the llcccmbcr ‘7, 1995 J u])itcr cmcountm would rec]uire a su])rcn]c! effort
01) tl]e ~)art of the flight team to ~!nsurc that nothillc  WOUIC1 intcxfcvw with the
dclivc] .y of the l’robe into tho atmosphcm! of tJupitm, the! I’d a y of the data from the
}’J’obc to t]lc! Orbitc!r, and the! insc!rtion of the! spacecraft into orbit about Jupiter (sm
]{ C? fC?l”<!JICCX  2 thl’OU@ 4). ‘1’his paper will adclress the analysis, cc)nstraints,
colltirl~ency  planning  allcl clcsign cwo]utio]] o f  trajmlory correctio~l Inanc!uvcws
cnla.Ldi]lg  the completion of these cwcmts, which lcacl to the first ever atlnospl)mic
cnlt~’ey 1 ‘robe ancl Orhitc!r of an outer ]Jlanct. in addition, now that the first three
{!l~coln]tcrs in the orbital tour phase have bccm succmsful]y con~plctc(l, a
presmltation of orbital phase pcwformancx!  aIIcl future mission operations plans can
:11$;0 t )C! pr(!smtc!cl .

11’(Illowin{: t.llc lda cncoul]tor  in Aug:ust of 1993 (SCC ltc:fmmlcc!  5 for a cliscussion of
II~[iII[:L~vm  clesigl] issues for the co]nplctc  V1’;}t~TA trajectory leacli~lg u}) to t}le
a])]~I-oaclI to the asteroid 1 cla), a sc!c]ucncc  of trajectory ccu’rcxtion ma IIeuv{!rs  (~’(:hfls)
wou]d ])(! required to prc!ciscly target the 1 ‘J’obc tc) tllc rc!c]uir(!d c!ntry conditions at
Jll])itw’. ‘1’rajcctory corrections during this phase of tllc nlissiox~ would plac~! the
~])~Jc~~~aft  (o~i)itcr  al)c] ] ’ r o b ! )  01) a t~[i+jdrory  ])ro])~~lcy biaSC!d to accou]~t f o r
downstream ]wopulsivc mancmvors and s(!paration c!vc]~ts. Following l’rolx release,
1)0 l>robc: flight path or attitude corrcctim]s  wc!re possible as the 1 ‘robe! clid IIOt have
a ]m])lllsion  or attitude control scystcm. ‘1’llis meant tl]at prccisc  moclcdling of each
of t.l~c }mcdictccl propulsive events leading up tc) 1 ‘robe sc!paratio]l,  as well as precise!
Incxlcl lin~ of t}]c }’Jmbc!  separation cwcmt itself (pyJ”o activated spring mechanism
. —
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OJ.bitJW aIId J ‘robe) would h rc:quird in ordw t.0
Sc:paration occurred  near].y filvc months I.mforc

at which tilnc tfl)c 1 ‘robe was placed  on t,he I)mm:r
bnilistic flight ])at)h” acl; icvingi tl}c!

. .
rt!quircd atmos])l)cric  Cntxy corlclitio~)s.

lt[~col~st.1.llctioll of the actual I’robe c!ntry conditions ir]to J u])itc!r>s atmos~)hcrc! will
IN! conlparecl  af;ainst the delivery accuracy ]mxlictions.

10 A]) Imoach ancl eJupitm’ Orbit lnsmtion

11’[)1 lowing tl]e r(!]casc of tjhc l’robe on its ballistic path to Jupiter, t.h(! C)rbitm was
rcdirmted away from Jupitx!r to avoid following the 1 ‘rob(! into Jupiter’s at,li~os])hmx:
(s0[! l“igum 1 “for a view of the Orbit.cr al]d 1 ‘rob(! trajectori(!s on a])])roach to
Ju]litcr).
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‘l’t)(! (hbit(!r  l)cflcxtion  Maneuver (O1)M) accoln])lishcd  this task by firiI~g t]){: 400-N
(;l){;i rl[~ for t])(: firSt t ime. l’mviously,  tl]e 400-N cngin(! had bmn blocked by the!
1 ‘I (IIK! ]n. ior to its rc!lcasc. ‘1’hc Galileo pm])ulsion systc!ln was provided by 1 )ain)lm-
1 l(!]~x Amwspacc  (1 )A~A) UIICIW contract to the Gmnan S])acx: Agcnc.y 1 )ARA, and
co~lsisl.s of twc:lvc! 10-N cmginc!s and on(! 400-N cll.gillc. ‘J’hc (.)IJM reclircxic:cl the
orl)i  L(:I fligl)t path from a Jupit[!r atm~os])llcric entry trajt!ctory to a flyby of the
inllcrl~lost of th{! ~xalilean satc!llitcx of Ju])itc!r, 10. ‘J’hc! 10 [!ncount[!r  was dc!signcxl to
Imwid[! a {;ravity-assist, rmlucin[: tho AV rcquirc!d for Ju])itc;r (hlit 1 Ilsertion (JOl ),
wl]icl~ t,ogctl Icr would result in tllc dt!sircd capture orbit about Jupitc:r. me
accuracy of tl~cl 10 flyby had a sigrlificant, interaction witl~ lJIc AV required for ,JOl
aIId tl)f! sul.rscquc!nt orbit trim maneuvers (OrJ’Ms) ncccssary  to link up wi t,}~ the
l~lallrlcti c)rbita] tour. ‘J’h(! p]ans ant ]  ratiolla]c!  fbr nmn<!u vcr placm~m~t, arid ]atc
u]xlat,es to t,hc! insertion AV ])ara~r~ct,crs will bc discussed.



1{’01 lowi]lg the highly sucxx!ssful  events of arrival day, t}l(! (}rbiter  was ill a position
to ca]~’y out its orbital tour oljcxtives  (SN }{cfcrcncc  6). Onc last firill[; of t}~c 40()-N
cll{<i~lc was rcquir{!d at apojove in M arc]l of 1996 to raise pcrjjov[! ant] (!st.ablish the
])ropm traj(!ctory for t})c first satcdlitc cncountc!r since Lci]lg ca])tjurcd in orbit about,
Ju l)itm’, this ont! with the most massive of tt~c: ~~alilcan satcdlitcw,  ~xanymc!d(!. ‘J’hc!
])linlal-=y missio)l plii]l is for ten close cllcountms  with Ll]c three! outer Galilcan
sliljcl Iites (Europa, Gfillynlcxlc and {;allisto),  to lx! accoln]~lishcc]  ill clevc!n orbits
ahoui Ju])it[!r (st!c! Fip; urc 2). Notre that onc orbit has a cl istant F;uropa fly}.)y
dmi~~~ccl to occur during  the! solar col-l~ul]ctrion  period irl c!arly 1997 whm t}~c!
slmc[!craft will bc maintained in a bcnl~n statx! with Ilo science data gathering
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cp]]mneris. An apojcwc 0’1’M is the! first n~an(!uvor which tm’gets to the! fins] dcsi rcxi ‘
ailnpoint at the u~womin~t c.ncountcr, typically having a clc:tmministic component
resulting from t]]c dc!sign of t)]c ~)[)st-c!llcoll]lt.{!l’ O rJ’M. A pre-[!ncountcr  C)TM is
])lanr]c!cl to occur approximatc]y  3 days Lmforc  an cmcountcr and is designcxl to bc a
s~])all maneuver rc!moving  any residual flyby cnmr after the! [!xc!cution of the apojove
0’J’M .

A usdu] metric for Incasuring  the success of the Orl’M planning process is t,hroug}l a
coll]])arisol]  of actual ~mopellant us[!d ill the )nission to predictions. This comparisoll
will hc provided and will show that the pro]mllant usag(! in the mission thus far l~as
b(!ml vc!ry favorable and should allow for sufficient margin at the end of the primary
n~ission to con~plcic the objcctivcw of an extmldcc] mission (if it recwivm funding). A
brief’ discussion of future cwcmts in the mission will be provic]cd as well.
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